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FLUID SYSTEM FOR TWO HYDRAULC 
CIRCUITS HAVING A COMMON SOURCE 

OF PRESSURIZED FLUID 

TECHNICAL FIELD 

The Subject invention relates generally to a fluid System 
with two hydraulic circuits having a common Source of 
preSSurized fluid and more particularly to a fluid System for 
the control of two hydraulic circuits that maintains priority 
to one of the circuits. 

BACKGROUND 

It is well known to provide a priority valve between a 
common Source of pressurized fluid and the two Separate 
circuits in order to provide priority to one of the circuits. 
However, in order to provide variable flow and pressure 
control to the other circuit while maintaining priority to the 
one circuit, added cost and complexity have been required. 
One example of such a system is set forth in U.S. Pat. No. 
4,738,330 issued on Apr. 19, 1988 and assigned to Nippon 
denso Co., Ltd. 

The present invention is directed to overcoming one or 
more of the problems as set forth above. 

SUMMARY OF THE INVENTION 

In one aspect of the present invention, a fluid System is 
provided for two hydraulic circuits having a common Source 
of pressurized fluid. The fluid system includes a reservoir 
operatively connected to the Source of pressurized fluid, a 
Source of power drivingly connected to the Source of pres 
Surized fluid, and first and Second hydraulic circuits con 
nected in parallel to the common Source of preSSurized fluid. 
The first hydraulic circuit is connected to the source of 
pressurized fluid and the reservoir. The first hydraulic circuit 
includes a first fluid actuator connected between the Source 
of preSSurized fluid and the reservoir, a first electrically 
controlled proportional relief valve connected between the 
Source of pressurized fluid and the fluid actuator, and a 
Second electrically controlled proportional relief valve con 
nected between the reservoir and a point between the first 
electrically controlled proportional relief valve and the fluid 
actuator. The Second hydraulic circuit is connected in par 
allel to the source of pressurized fluid. The second hydraulic 
circuit includes a Second fluid actuator connected to the 
Source of pressurized fluid and a control valve operatively 
disposed between the Source of pressurized fluid and the 
fluid actuator. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a Schematic representation of a fluid System 
incorporating an embodiment of the present invention; and 

FIG. 2 is a Schematic representation of a fluid System 
incorporating another embodiment of the present invention; 
and 

FIG. 3 is a partial view taken from FIG. 1 and/or FIG. 2 
illustrating another Schematic embodiment of a portion of 
the fluid system. 

DETAILED DESCRIPTION 

Referring to FIG. 1, a fluid system 10 is illustrated. The 
fluid system 10 includes a power source 12 drivingly con 
nected to a source of pressurized fluid 14. The source of 
pressurized fluid 14 receives fluid from a reservoir 16 and 
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2 
delivers preSSurized fluid to first and Second hydraulic 
circuits 18.20 via a pressure conduit 22. A pressure relief 
Valve 24 is operatively connected to the pressure conduit 22 
to limit the maximum pressure of the Source of pressurized 
fluid 14. It is recognized that in Some Systems, the preSSure 
relief valve 24 may be eliminated without departing from the 
essence of the Subject invention. 
The first hydraulic circuit 18 includes a first fluid actuator 

26 connected to the pressure conduit 22 via a conduit 28 and 
connected to the reservoir 16 via a conduit 30. The first fluid 
actuator of the subject embodiment is a fluid motor 27. A 
first electrically controlled proportional relief valve 31 
(hereinafter referred to as the first relief valve) is disposed 
in the conduit 28 between the source of pressurized fluid 14 
and the fluid motor 27. A second electrically controlled 
proportional relief valve 32 (hereinafter referred to as the 
second relief valve') is disposed in a conduit 33 connected 
between the conduit 28, downstream of the first relief valve 
31, and the conduit 30, downstream of the fluid motor 27. 
The first and second relief valves 31.32 are operative in 
response to receipt of an electrical Signal to change the relief 
preSSure Setting of the respective first and Second relief 
Valves 3132 in proportion to the magnitude of the respective 
electrical Signals. Each of the first and Second relief Valves 
31,32 has an electrically controlled actuator 34, a spring 35, 
a first pilot Signal conduit 36 connected at a point upstream 
thereof, and a Second pilot Signal conduit 37 connected 
downstream thereof. PreSSure in the first pilot Signal conduit 
36 is operative to urge the respective relief valves 31,32 
towards an open position and preSSure in the Second pilot 
conduit 37 is operative in cooperation with the spring 35 to 
urge the respective relief valves 31.32 towards the closed 
position. The electrically controlled actuator 34 is operative 
to urge the respective relief valves 3132 towards an open 
position. 
A conduit 38 having a one-way check valve 40 disposed 

therein is connected at one end thereof to the conduit 28 
upstream of the fluid motor 27 and at the other end thereof 
to the conduit 30 downstream of the fluid motor 27. The 
one-way check valve 40 is operative to block fluid flow from 
the conduit 28 to the conduit 30 but permit fluid flow from 
the conduit 30 to the conduit 28. A low pressure restrictor 
valve 42 is disposed in the conduit 30 at a location down 
stream of the connection with the conduits 33.38 and opera 
tive to provide backpressure to the fluid motor 27 to help 
offset cavitation in the fluid motor 27. 

In the subject embodiment, the first hydraulic circuit 18 is 
a fan drive circuit 44 and a cooling fan 46 is connected to the 
fluid motor 27 and operative in a known manner to cool a 
heat eXchanger arrangement 48. 
The second hydraulic circuit 20 includes a second fluid 

actuator 50 connected to the pressure conduit 22 by a 
conduit 52. The second fluid actuator 50 of the subject 
embodiment is a brake actuator cylinder 54 that functions to 
apply a braking force to a brake arrangement 55. A control 
valve 56 is disposed in the conduit 52 and operative to 
control the flow of pressurized fluid to the brake actuator 
cylinder 54. In the Subject arrangement, a pressure reducing 
valve 58 is disposed in the conduit 52 downstream of the 
connection of the conduit 52 to the pressure conduit 22. It is 
recognized that the pressure reducing valve 58 could be 
eliminated without departing from the essence of the Subject 
invention. 

A one-way check valve 60 is disposed in the conduit 52 
downstream of the pressure reducing valve 58 and is opera 
tive to permit flow from the pressure conduit 22 to the 
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control valve 56 but block fluid flow in the reverse direction. 
An accumulator 62 is connected to the conduit 52 between 
the one-way check valve 60 and the control valve 56 and 
operative to Store preSSurized fluid therein in a conventional 

C. 

In the Subject arrangement, the Second hydraulic circuit 
20 controls both front and rear braking action. Consequently, 
the second hydraulic circuit 20 of the subject embodiment 
includes a conduit 63 connecting another brake actuator 
cylinder 64 and asSociated brake arrangement 65, another 
control valve 66, and another accumulator 68 to the conduit 
52 through a pressure/force balancing valve 70. 
A controller 72 is disposed in the fluid system 10 and 

operatively connected to the first and Second relief Valves 
3132 by electrical lines 75,76. A first pressure sensor 78 is 
connected to the pressure conduit 22 and operative to deliver 
an electrical Signal through an electrical line 80 to the 
controller 72 that is representative of the pressure in the 
preSSure conduit 22. A Second pressure Sensor 82 is con 
nected to the conduit 28 and operative to deliver an electrical 
signal through an electrical line 84 to the controller 72 that 
is representative of the pressure of the fluid being delivered 
to the first fluid actuator 26. A temperature sensor 86 is 
connected to the conduit 28 and operative to deliver an 
electrical Signal to the controller 72 through an electrical line 
88 that is representative of the temperature of the fluid being 
delivered to the first fluid actuator 26. First and second speed 
sensors 90.92 are respectively associated with the respective 
input of the source of pressurized fluid 14 and the output of 
the fluid motor 27 and operative through respective electri 
cal lines 94.96 to deliver electrical signals to the controller 
72 that are representative of the respective Speeds of the 
Source of pressurized fluid 14 and the fluid motor 27. It is 
understood that one or more of the sensors 78.82.90 and 92 
could be eliminated without departing from the essence of 
the Subject invention. 

Referring to FIG. 2 another embodiment of the subject 
invention is disclosed. Like elements have like element 
numbers. The embodiment of FIG. 2 is very similar to that 
of FIG. 1. Only the differences between the embodiments 
will be described in detail. In FIG. 2, the low pressure 
restrictor valve 42 is removed and a third hydraulic circuit 
74 is disposed in the conduit 30 downstream of the first fluid 
actuator 26. Consequently, the third hydraulic circuit 74 is in 
series with the first hydraulic circuit 18. The third hydraulic 
circuit 74 includes a third fluid actuator 100, which in the 
subject embodiment is a second fluid motor 102, drivingly 
connected to an auxiliary work system 104. 
A third electrically controlled proportional relief valve 

106 (hereinafter referred to as the third relief valve) is 
disposed in a conduit 108 that is connected at one end 
upstream of the second fluid motor 102 and at the other end 
downstream of the second fluid motor 102. The third relief 
valve 106 is electrically connected to the controller 72 
through an electrical line 110. Furthermore, a third speed 
sensor 112 is associated with the output of the second fluid 
motor 102 and operatively connected to the controller 72 
through an electrical line 114. A third pressure sensor 116 is 
connected to the conduit 30 upstream of the second fluid 
motor 102 and delivers a preSSure Signal through an elec 
trical line 118 to the controller 72. It is recognized that the 
sensors 112 and 116 could be eliminated in some systems 
without departing from the essence of the Subject invention. 

Referring to FIG.3, another embodiment of the first relief 
valve 31 is illustrated. It is recognized that the embodiment 
of FIG. 3 could be used in place of any of the first, second, 
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4 
and/or third relief valves 3132,106 without departing from 
the essence of the subject invention. In the embodiment of 
FIG. 3, the second pilot signal conduit 37 is connected to the 
reservoir 16. All other aspects are the Same as described 
above. It is recognized that the second pilot conduit 37 could 
be connected to Some other desirable reference preSSure 
SOCC. 

It is also recognized that various other embodiments or 
modifications may be made without departing from the 
essence of the Subject invention. For example, the control 
valve 56 and the another control valve 66 may each be 
controlled hydraulically, mechanically or electrically. 
Likewise, the auxiliary work system 104 could include more 
than one working device. 

INDUSTRIAL APPLICABILITY 

In the operation of the embodiment set forth in FIG. 1, 
pressurized fluid from the source of pressurized fluid 14 is 
available simultaneously to both of the first and second 
hydraulic circuits 18.20. The first relief valve 31 acts to 
ensure that a predetermined pressure level is maintained in 
the pressure conduit 22. This will ensure that the second 
hydraulic circuit 20 is always Supplied with a volume of 
fluid at a predetermined pressure level. It is normally desir 
able to ensure that a minimum pressure level is always 
available for operation of the brakes in a machine. The 
accumulators 62.68 act to store a volume of pressurized fluid 
in a known manner to further ensure that amble pressurized 
fluid is always available for the brake arrangements 55,65. 
The pressure sensor 78 continuously monitors the pressure 
of the fluid in the pressure conduit 22 and delivers the Signal 
to the controller 72. 

The controller 72 controls the pressure reliefsetting of the 
first relief valve 31 thus controlling the pressure level in the 
preSSure conduit 22. Any Volume of fluid not being used in 
the second hydraulic circuit 20 is directed across the first 
relief valve 31 and through the conduit 28 to turn the fluid 
motor 27 thus turning the cooling fan 46. The resistance to 
rotation of the fluid motor 27 and cooling fan 46 pressurizes 
the fluid in the conduit 28. Increased speed of the cooling fan 
46 results in the need for increased pressure of the fluid 
within the conduit 28. The speed of the cooling fan 46 
continues to increase until the pressure in the conduit 28 
nears the preSSure of the fluid in the preSSure conduit 22. 
There will always be a minimum pressure drop across the 
first relief valve 31. The maximum pressure of the fluid in 
the pressure conduit 22 is controlled by the pressure Setting 
of the pressure relief valve 24. 

In order to control the speed of the cooling fan 46, the 
controller 72 directs an electrical Signal to the Second relief 
Valve 32 to change its pressure Setting thus permitting fluid 
to be bypassed therethrough thus lowering the preSSure level 
of the fluid in the conduit 28. As the pressure level in the 
conduit 28 decreases, the speed of the fluid motor 27 also 
decreases due to the turning resistance of the cooling fan 46. 
The speed sensor 92 continuously monitors the speed of the 
cooling fan 46 and delivers the signal to the controller 72. 

Various System parameters, Such as temperature, is also 
monitored by the controller 72 and the speed of the cooling 
fan 46 may be varied in response to changes in the tem 
perature of the fluid within the fluid system 10. The con 
troller 72 may also control the speed of the cooling fan 46 
based on other System parameters. In the event that fluid in 
the conduit 28 is interrupted quickly, the cooling fan 46 may 
continue to free-wheel by exhaust fluid being directed 
through the conduit 38 and the one-way check valve 40 back 
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to the conduit 28. This will continue until the cooling fan 46 
Stops turning or the flow interruption discontinues. The low 
preSSure restrictor valve 42 acts to ensure that cavitation at 
the outlet of the fluid motor 27 is controlled. 

In Some Systems, the operating pressure needed to turn the 
cooling fan 46 at its desired speed may cause the pressure in 
the pressure conduit 22 to exceed the pressured needed to 
operate the brake arrangements 56,66. In this event, the 
pressure reducing valve 58 is needed to limit the level of 
preSSure being delivered to the Second hydraulic circuit 20. 
Likewise, in Some Systems, the pressure relief valve 24 is 
eliminated by the first and second relief valves 31.32 being 
controlled by the controller 72 to control the maximum 
preSSure level in the preSSure conduit 22. Furthermore, by 
connecting the Second pilot conduit 37 of one or more of the 
relief valves 3132,106 to a different reference point as 
shown in FIG. 3, the logic and/or Sensors required to control 
the regulated pressure upstream of the respective relief 
valves 3132, 106 can be simplified. 
When the braking demand is heavy, it may be necessary 

to reduce the Speed of the cooling fan 46. This is accom 
plished by the pressure Sensor 78 detecting a lower preSSure 
level in the pressure conduit 22 and the controller 72 
delivering a change in Signal to the first relief valve 31 
causing it to reduce the flow of fluid there acroSS. Once the 
heavy braking action has terminated, the first relief valve 31 
is returned to its initial pressure Setting. 

Referring to the operation of FIG. 2, the operation of the 
first and second hydraulic circuits 18.20 remains the same. 
The only difference of the operation of the embodiment of 
FIG. 2 is that of the third hydraulic circuit 74. The exhaust 
fluid from the fluid motor 27 is the driving fluid for the 
second fluid motor 102. Since the third hydraulic circuit 74 
is connected in Series with the fluid motor 27, the operating 
pressures of both the first and third hydraulic circuits 18,74 
are additive. Thus the pressure of the fluid in the conduit 28 
is equal to the Sum of the operating preSSures of both of the 
fluid motors 27,102. In order to control the speed of the 
Second fluid motor 102, the controller 72 delivers an elec 
trical signal through the electrical line 110 to the third relief 
Valve 106 to change its preSSure Setting thus allowing fluid 
to be bypassed from the conduit 30 upstream of the second 
fluid motor 102 to a location downstream thereof. 
Consequently, the speed of the second fluid motor 102 and 
thus the speed of the auxiliary work system 104 is varied in 
proportion to the electrical Signal from the controller 72. 

In View of the foregoing, it is readily apparent that the 
Subject fluid System 10 is simple in construction, thus 
non-complex, and is very cost effective Since only a Small 
number of components are required to maintain priority to 
one hydraulic circuit 20 while maintaining the ability to 
precisely control another hydraulic circuit 18. 

Other aspects, objects and advantages of this invention 
can be obtained from a Study of the drawings, disclosure and 
appended claims. 
What is claimed is: 
1. A fluid System for two hydraulic circuits having a 

common Source of preSSurized fluid, the fluid System com 
prising: 

a reservoir operatively connected to the Source of pres 
Surized fluid; 

a Source of power drivingly connected to the Source of 
preSSurized fluid; 
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6 
a first hydraulic circuit connected to the Source of pres 

surized fluid and the reservoir, the first hydraulic circuit 
includes a first fluid actuator connected between the 
Source of pressurized fluid and the reservoir, a first 
electrically controlled proportional relief valve con 
nected between the Source of pressurized fluid and the 
fluid actuator, and a Second electrically controlled 
proportional relief valve connected between the reser 
voir and a point between the first electrically controlled 
proportional relief Valve and the fluid actuator; 

a Second hydraulic circuit connected in parallel to the 
Source of pressurized fluid, the Second hydraulic circuit 
includes a Second fluid actuator connected to the Source 
of pressurized fluid and a control valve operatively 
disposed between the Source of pressurized fluid and 
the fluid actuator. 

2. The fluid system of claim 1 including a controller 
operatively connected to each of the first and Second elec 
trically controlled proportional relief Valves. 

3. The fluid System of claim 2 including a preSSure 
reducing valve connected between the Source of pressurized 
fluid and the Second hydraulic circuit. 

4. The fluid System of claim 2 including a first pressure 
Sensor connected between the controller and the first and 
Second hydraulic circuits and a Second pressure Sensor 
connected between the controller at a location between the 
first electrically controlled proportional relief valve and the 
first fluid actuator, the first pressure Sensor being operative 
to deliver a signal to the controller representative of the 
operating pressure of the Source of pressurized fluid and the 
Second pressure Sensor being operative to deliver a signal to 
the controller representative of the operating pressure of the 
fluid being delivered to the first fluid actuator. 

5. The fluid system of claim 4 wherein the first fluid 
actuator is a fluid motor and the fluid System includes a 
Speed Sensor associated with the fluid motor, the Speed 
Sensor being operative to deliver a signal to the controller 
representative of the speed of the fluid motor. 

6. The fluid system of claim 5 including a cooling fan, the 
first hydraulic circuit is a fan drive circuit and the first fluid 
motor is drivingly connected to the cooling fan. 

7. The fluid system of claim 6 including a brake 
arrangement, the Second hydraulic circuit is a brake circuit 
and the Second fluid actuator is a brake actuator connected 
to the brake arrangement. 

8. The fluid system of claim 7 including a temperature 
Sensor connected between the controller and a location 
downstream of the fluid motor and operative to deliver a 
Signal to the controller representative of the temperature of 
the fluid being delivered to the fluid motor. 

9. The fluid system of claim 1 including a third hydraulic 
circuit disposed between the first fluid actuator and the 
reservoir. 

10. The fluid system of claim 9 wherein the third hydrau 
lic circuit includes a third fluid actuator and a third electri 
cally controlled proportional relief valve connected between 
the reservoir and a point upstream of the third fluid actuator. 

11. The fluid system of claim 10 wherein the controller is 
connected to the third electrically controlled proportional 
relief valve and operative to control the third electrically 
controlled proportional relief valve. 
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